The Atlas of butterflies (Lepidoptera: Rhopalocera) of Slovenia ) treats 179 butterfly species whose occurrence in Slovenia is confirmed, and 24 species for which only unconfirmed data exist. By the end of 2011, 212.936 distribution records by 167 contributing authors were collected for the Atlas. The Digital database of butterflies of the Jovan Hadži Institute of Biology of the Scientific Research Centre of the Slovenian Academy of Sciences and Arts was not considered in the process of collecting the data for the Atlas. This database contains 30.630 distribution records for butterfly species found in Slovenia from research projects undertaken by the Institute from 1995 to date. Given that this rich data source was not included in the Atlas, I here provide a supplement to the existing Atlas, reporting 1529 new records for 140 butterfly species. These updates provide new areas or range limits for 14 species, the presence of 71 species in areas the Atlas designated as "white spots", new information on 3 species with very limited distribution in Slovenia, and additional corroboration for distribution of 27 species that the Atlas covered. Key words: butterflies, distribution, Slovenia, Atlas.
INTRODUCTION
Atlas of butterflies (Lepidoptera: Rhopalocera) of Slovenia (Verovnik et al. 2012, 456 p.; hereafter: Atlas) was published in spring 2012 and includes seven basic chapters with the central, most extensive thematic chapter, i.e. Species overview (pp. 73-444) 73-435) includes a graphical part (species distribution, phenology, vertical distribution and habitats in Slovenia) and text (comments to the species distribution in Slovenia; short description of species' biology and threatened status summarized above all upon references listed on pages 442-444). The species distribution is shown on two maps: (a) a map with localities which minimal spatial accuracy is defined by the size of the area of 100 km 2 , and (b) a map with the presence of species in a 5×5 km UTM square. On both maps the species' distribution records are provided for two time periods: locality/5×5 km UTM square where the species was found before year 1990, and the locality/5×5 km UTM square with the presence of species after year 1989.
For 203 species (i.e. 179+24) discussed in the Atlas, 96.1% of 5×5 km UTM squares covering the territory of Slovenia were investigated, and 212.936 distribution records (museum and private collections: 15.864, published references: 33.571, field surveys: 163.501) were collected by the end of 2011 (Verovnik et al. 2012: pp. 40 ). 167 authors contributed the records to the Atlas (Verovnik et al. 2012: pp. 8 ) but this excludes the authors whose unpublished data (from studies, reports, etc.) were also used for the Atlas (cf. Verovnik et al. 2012: pp. 30 ). These authors are only mentioned in the chapter Sources (cf. Verovnik et al. 2012: pp. 445-453) .
Digital database of butterflies of Jovan Hadži Institute of Biology of the Scientific Research Centre of the Slovenian Academy of Sciences and Arts (hereafter: BIJH ZRC SAZU) was not considered in the process of collecting the data for the Atlas. This database covers data collected within two major national lepidopterological projects conducted by the BIJH ZRC SAZU (both projects involve members of the Slovenian Entomological Society Štefan Michieli, Centre for Cartography of Fauna and Flora, Department of Biology of Biotechnical Faculty of University of Ljubljana, non-resident co-workers): the "Atlas of threatened butterflies of Slovenia" (Čelik & Rebeušek 1996) and the "Expertise on fundaments for establishment of Natura 2000 network in Slovenia -Lepidoptera" (Čelik et al. 2004) . The major part of this database includes data collected by the BIJH ZRC SAZU Research Program and other research projects which took place from 1995 onwards. The Digital database of butterflies of BIJH ZRC SAZU contains 30.630 distribution records for species found in Slovenia (collection: 15%, published references: 13%, field surveys: 72%), among which 86% are records on the presence of species after year 1989. Not taking into account the records obtained by both national lepidopterological projects mentioned above, the 23.508 distribution records (collection: 1%, published references: 9%, field surveys: 90%) for butterfly species present in Slovenia are included in the database, of which 99% are records on the presence of species after year 1989.
By comparing the data presented in the Atlas in the main chapter "Species overview", and the data from Digital database of the BIJH ZRC SA-ZU, I found out that regarding the type and age of the data in our database (field surveys: 90% of the records, 99% records after 1989), it is reasonable to publish this supplement to the existing Atlas. My updates thus contribute to a more comprehensive and detailed knowledge of the distribution of butterfly species in Slovenia, which is the basis for a complex and effective planning of further studies on ecology, population and genetic diversity of species, on biodiversity of Slovenia, and for objective and argumentative spatial planning for nature conservation.
METHODS
For a comparison between the information presented in the Atlas in the main chapter "Species overview" (pp. 78-435) and the data from Digital database of butterflies of the BIJH ZRC SAZU, only my data (published and unpublished) from the database were used, consisting of 19.841 records (collection: 0.6%, field surveys: 99.4%; records before year 1990: 0.6%, after year 1989: 99.4%). In the Atlas, many of my previously published data including the "grey literature" like studies, reports, etc., were used (see Chapter "Sources" in Verovnik et al. 2012: pp. 445-453) . Each distribution record on the distribution maps in the Atlas provides only information about the record date, either before 1990 or after 1989, and spatial accuracy only at the level of 5×5 km UTM square (see Introduction). Hence, I could use here only those of my unpublished records that represent novel time/spatial information on the accuracy levels used in the Atlas (see below). Considering the type and age of my records, only species which are confirmed for Slovenia (179 species) were included in the preparation of this supplement to the Atlas.
I here provide: (1) supplements to the distribution map of the species shown in Atlas with 5×5 km UTM squares, and (2) supplements to the (accompanying) text dealing with the comments to the distribution map and vertical distribution of the species. I did not add the supplements to the description of species' biology and threatened status as presented in the Atlas because they represent unpublished results of our studies which will be published elsewhere.
(1) Supplements to the distribution map of the species are classified into three groups: (I) New data for 10×10 km UTM square meaning that the Atlas lacks a record for this UTM square. In the chapter Results and Discussion the records within each of three groups are given according to UTM squares. Records belonging to the same UTM square are separated by semicolons.
In the case that species was observed within the same day in a number of locations (i.e. geographical coordinates) within the same locality, the description of the locality is mentioned only once (at the first location); other locations include only information on altitude and geographical coordinates. In the case that species was observed on the same locality at different days, all dates are listed together after the information on the UTM square, and description of locality, altitude and geographical coordinates follow.
(2) Supplements to the text in Atlas dealing with the comments to the distribution map and vertical distribution of the species follow the supplements to the distribution map of the species. They are added for species for which data from Digital database of butterflies of the BIJH ZRC SAZU (author of records: T. Čelik) showed the following: (i) the existence of new areas/range limits of the species distribution in Slovenia in comparison to the distribution presented in the Atlas; (ii) the presence of species in areas which in the Atlas are designated as "white spots" either due to lack of records in those parts of Slovenia, or the species was not found in those areas during field surveys (cf. Verovnik et al. 2012: pp. 44-45, 73-435) ; (iii) new information on species with very limited distribution in Slovenia (i.e. species range comprises less than 1% of the all 5×5 km UTM squares in Slovenia since 1989 considering the distribution presented in Atlas); (iv) new information on already known localities of the species (e.g., new data on species vertical distribution; new data on presence of the species in the last 10 years in areas where species was found only before 1990 according to the Atlas; new data on the abundance of adults considering the data presented in Atlas, etc.). In the chapter Results and Discussion symbols (i), (ii), (iii) and (iv) are used for these types of supplements.
The nomenclature for butterfly species follows Van Sway et al. (2010) . The species Leptidea sinapis (Linnaeus, 1758) and L. reali (Reissinger 1989) which require a preparation of genitalia for reliable identification are treated at the level of the species complex. The names of Slovenian regions mentioned in supplements of type (2) follow Perko and Kladnik (1998) .
Pyrgus malvae (Linnaeus, 1758)
(I) -VL56/1: 23.6.1994, Notranjska, Cerkniško polje, Lipsenj, 551m, 454542/66056; 25.5.1994, Notranjska, Cerkniško polje, Otoški grič, 570 m, 451757/66286; 7.5.1994, Notranjska, Cerkniško polje, Otoški grič, 567 m, 451875/66430; VL56/4: 24.5.1994 4.5.1994, Notranjska, Planinsko polje, Trzne, 447 m, 443670/78189; Podgorčev studenec, 445 m, 440919/79968; 18.5.1993, Notranjska, Planinsko polje, Gmajna, 446 m, 443006/78405; 11.5.1993 (Čelik, this study) according to the Atlas of butterflies (Lepidoptera: Rhopalocera) of Slovenia (Verovnik et al. 2012: pp. 91 (i) -New areas of the species distribution: Kamniško-Savinjske Alps (Fig. 2) . Note: According to the data in the Atlas Figure 2: New records on the distribution of Pyrgus alveus (Hübner, 1803) (Čelik, this study) according to the Atlas of butterflies (Lepidoptera: Rhopalocera) of Slovenia (Verovnik et al. 2012: pp. 103 (iv) -New information on species occurrence in Western Karavanke Mountains: species distribution map in the Atlas (Verovnik et al. 2012: pp. 103) indicates that in eastern part of the Western Karavanke Mountains there are only three localities (three 5×5 UTM squares), all with records before 1990. My record from the mountain chain of Košuta (VM54/4) shows that in eastern part of the Western Karavanke Mountains species was also found in the last decade (Fig. 2 
Thymelicus sylvestris (Poda, 1761)
(I) -UL99/1: 18.6.2002, Primorska, Goriška Brda, Sabotin, 335 m, 391362/97258; UL99/3: 18.6.2002, Primorska, Grgar, Sv. Gora, 360 m, 396483/96604; 22.6.2006, Primorska, Grgar, 334 (III) -VL16/2: 8. 4.1995 , 5.4.1995 13.4.1995, Primorska, Sežana, Dol Leskovec, 305 m, 412246/62030. (i) -New areas of the species distribution: western part of Julian Alps, central part of Slovenia, southeastern part of Notranjska region, southern part of Dolenjska region (Fig. 3) . The western part of the Julian Alps (UM72/3) represents the northwestern limit of the species distribution in Slovenia. 25.6.1997, Primorska, Sežana, Dol Leskovec, 300 m, 412212/ 62044; 9.6.1995, Primorska, Sežana, Dol Leskovec, 302 m, 412228/62044; 25.6.1997 Visoko, 755 m, 399727/98814; 12.7.2006 , 22.9. 2006 22.6.2006 , 25.7.2006 , 23.8.2008 , 5.9.2006 , 22.9.2006 12.7.2006 , 22.9.2006 22.9.2006, Primorska, Banjšice, Sleme, 773 (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Banjška planota, Idrijsko hills. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Koprska Brda region, Posavsko hills.
Parnassius mnemosyne (Linnaeus
(iv) -New information on species occurrence in Vipava valley: species distribution map in the Atlas (Verovnik et al. 2012: pp. 161) indicates that in this region the species was last recorded before year 1990. My record from the surroundings of Črniče (VL08/4) shows that in Vipava valley species was also found in the last decade. (iv) -New information on the vertical distribution of species: according to the data in the Atlas (Verovnik et al. 2012: pp. 162 ), the species occurs at heights up to 1400 m a. s. l. only in the Julian Alps. My record from Menina planina (VM82/4) shows that species occurs at the upper limit of montane zone (i.e. at altitudes above 1400 m) also in the Kamniško-Savinjske Alps. (iv) -New information on species occurrence in Alps: Zelenci at the source of the Sava river is the only known locality of the species in the Alps. The species has not been observed in this region since 1990 (Verovnik et al. 2012: pp. 173 ). According to the authors' comments (cf. Verovnik et al. 2012: pp. 172 ), the species is completely absent from the Alps. I observed the species at the locality Zelenci (VM04/1) in 2012 meaning that: (a) the species is still present in the Alps; (b) it occurs at altitudes above 600 m (cf. Verovnik et al. 2012: pp. 172 (iv) -New information on the vertical distribution of species: according to the data in the Atlas (Verovnik et al. 2012: pp. 176 ), the species occurs at heights up to 1800 m a. s. l. only in the Julian Alps. My record from Mt. Storžič (VM53/2) shows that species occurs within the submontane zone also in the Kamniško-Savinjske Alps. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": central part of Notranjska region, Velenjsko hills. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Velenjsko hills. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": northeastern part of Julian Alps, Polhograjsko hills, Posavsko hills.
Colias alfacariensis

Gonepteryx rhamni (Linnaeus
Lycaena alciphron (Rottemburg
Satyrium ilicis (Esper
Celastrina argiolus (Linnaeus
(iv) -New information on the vertical distribution of species: according to the data in the Atlas (Verovnik et al. 2012: pp. 214 ), the species occurs in the Karavanke Mountains and Julian Alps at heights up to 1300 m a. s. l. My record from Pokljuka (VM13/3) shows that species is present in the Julian Alps also within submontane zone, i.e. between 1800-1900 m a. s. l. (i) and (ii) -The presence of species in areas which in the Atlas are designated as "white spots": western part of Julian Alps, the lower part of the Soča river valley, Banjška planota. The western part of the Julian Alps represents the northwestern limit of the species distribution in Slovenia.
Pseudophilotes vicrama
(iv) -New information on species occurrence in NW Slovenia: the species distribution map in the Atlas (Verovnik et al. 2012: pp. 221) indicates that for a large region, including the Julian Alps, the lower part of the Soča river valley, Banjška planota, Idrijsko hills and Cerkljansko hills, there are only one 5×5 km UTM square with records after year 1989 (i.e. in the eastern part of the Julian Alps) and nine 5×5 km UTM squares with presence of the species before year 1990. My records from surroundings of Bovec (UM83/2), Banjška planota (UL99/3, VL09/1, UM90/4) and Kanalski Kolovrat (UM91/4) show that in this part of NW Slovenia the species was also found in the last decade (Fig. 4) . (iv) -New information on species occurrence in the hilly region between Kamniško-Savinjske Alps and Dravinja hills: the species distribution map in the Atlas (Verovnik et al. 2012: pp. 225 ) indicates that there is only one locality in this region before year 1990. My record from Ponikovska plataeu (WM12/1) shows that the species occurred in the hilly region between the Kamniško-Savinjske Alps and the Dravinja hills at least 10 years ago. (iv) -New information on the vertical distribution of species: according to the data in the Atlas (Verovnik et al. 2012: pp. 226 ), the species is present on Mt. Nanos at heights up to 800 m a. s. l. My record from Mt. Nanos shows that species occurs there also at higher altitudes, i.e. within the middle montane zone: VL27 / (ii) -The presence of species in areas which in the Atlas are designated as "white spots": western part of Kamniško-Savinjske Alps (P. alcon f. rebeli).
Phengaris arion (Linnaeus
Phengaris teleius (Bergsträsser
(iv) -New information on the vertical distribution of species: according to the data in the Atlas (Verovnik et al. 2012: pp. 230 ), the species occurs in the Kamniško-Savinjske Alps at heights up to 1500 m a. s. l. My record from Mt. Storžič (VM53/2) shows that species is also present at altitudes above 1600 m. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": central part of Kočevska region. , 1779) (I) -VL78/1: 30.7.1995, Dolenjska, Grosuplje, Radensko polje, 326 m, 475287/86363.
Plebeius argus (Linnaeus
Plebejus argyrognomon (Bergsträsser
Plebejus orbitulus (de Prunner, 1798)
(iii) -New information on locality of the species with very limited distribution in Slovenia: until 2005, only two areas of species distribution in Slovenia were known, i.e. the northwestern part (Mt. Mangart) and the northern part (Mt. Dolkova Špica, the Vršič pass) of the Julian Alps (Čelik et al. 2005) . The overview of the distribution of recording in the period from 2000 to 2011 in the Atlas (Verovnik et al. 2012: pp. 35) indicates that the species was found in the new area, i.e. in the western part of the Julian Alps ("Mt. Kanin southern from Mangart", cf. Verovnik et al. 2012: pp. 240 pp. 243), the species was found in that region only before 1990, only in one 5×5 km UTM square (VL08/3). My record from Mala Gora (VL18/1) shows that in Trnovski gozd region the species was also observed in the last decade (Fig. 5) (iv) -New information on the vertical distribution of species: according to the data in the Atlas (Verovnik et al. 2012: pp. 244) , the highest confirmed record of the species is from the Julian Alps at an altitude of around 1800 meters. My record from Mt. Lopa (UM83/1) shows that species occurs on south-facing slopes in the western part of the Julian Alps also at altitudes above 2100 m.
Aricia artaxerxes (Fabricius, 1793)
(II) -VM53/2: 21.7.2010, Kamniško-Savinjske Alpe, Storžič, 1625 m, 453907/133783; 1770 m, 454119/133873; 1895 m, 454302/133963; 2050 m, 454491/134010; Pl. Javornik, 1574 m, 453255/ 133837; Psica, 1612 m, 453730/133838; 1570 m, 453448/133846. (iv) -New information on species occurrence in western part of Kamniško-Savinjske Alps: according to the data in the Atlas (Verovnik et al. 2012: pp. 247) , the species was observed in that region only before 1990. My records from Mt. Storžič (VM53/2) show that species is still present in the western part of the Kamniško-Savinjske Alps. (iv) -New information on species occurrence in Dolenjska region: according to the data in the Atlas (Verovnik et al. 2012: pp. 249) , the species was observed in the eastern part of Dolenjska region (i.e. surroundings of Novo mesto, eastern part of Gorjanci Mountains) only before year 1990. My record from St. Miklavž (WL26/1) shows that species occurred in that part of Dolenjska region also after year 1990.
Polyommatus dorylas (Denis & Schiffermüller, 1775)
(II) -UL99/3: 12.7.2006 , 22.6.2006 22.9. 2006, Primorska, Banjšice, Visoko, 713 m, 399375/ 98918; 12.7.2006, Primorska, Banjšice, Kuk, 760 m, 400311/99855; 12.7.2006 , 9.6.2006 VL09/1: 12.7.2006, Primorska, Banjšice, Sveto, 762 m, 400355/100030; VL15/1: 11.6.2006, Primorska, Lokev, Jirmanec, 658 m, 414621/56055; VL47/4: 27.7.1994, Notranjska, Cerknica, Kamna Gorica, 620 m, 450339/73257; WL26/1: 28.6.1994, Dolenjska, Gorjanci, Sv. Miklavž, 941 m, 525182/69956. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Banjška planota. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Kras, central part of Notranjska region.
Polyommatus icarus (Rottemburg, 1775)
(II) -UM90/4: 30.6.2006, Primorska, Banjši-ce, Breščaki, 632 m, 398146/101314; 18.5.2006, Primorska, Banjšice, Lužarji, 697 m, 399115/103927; UM91/4: 16.6.2006, Primorska, Kanalski Kolovrat, Avško, 655 m, 397757/111482; VM10/1: 16.6.2006, Primorska, Dolenja Trebuša, Stopnik, 195 m, 413461/106663. (III) -VL16/2: 9.6.1995, Primorska, Sežana, Dol Leskovec, 302 m, 412228/62044.
Polyommatus coridon (Poda, 1761)
(I) -WM12/1: 21.7.2002, 15.8.1988 , Štajer- (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Banjška planota, central part of Notranjska region, eastern part of Dolenjska region.
(iv) -New information on the vertical distribution of species: according to the data in the Atlas (Verovnik et al. 2012: pp. 276 ), the species is present in the Alps at heights up to 1700 m a. s. l. My record from Dleskovška planota (VM73/4) shows that species occurs also at altitudes above 1800 meters. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Banjška planota.
Issoria lathonia (Linnaeus
Brenthis ino (Rottemburg, 1775)
(I) -UL99/3: 12.7.2006 , 22.6.2006 12.7.2006 , 22.6.2006 22.6.2006, Primorska, Banjšice, Pičulini, 710 m, 399926/98970; 12.7.2006 , 22.6.2006 (i) -New area of the species distribution: southern edge of the Julian Alps (Kolovrat). It represents the western limit of the species distribution in Slovenia.
(iv) -New information on species occurrence in Goričko region: according to the data in the Atlas (Verovnik et al. 2012: pp. 287 ), the species was found only in the southeastern and northern (one 5×5 km UTM square, i.e. WM88/3; with presence of species only before 1990) part of the region despite of intensive field surveys of butterfly fauna in Goričko region in years 2010 and 2011 (cf. Verovnik et al. 2012: pp. 35, 44-46 (i) -New areas of the species distribution: Notranjska region, Kočevska region (Fig. 8) . My records from those regions show that species range in Slovenia still extends at least 20 kilometers further to the south and southwest (cf. Čelik & Rebeušek 1996: pp. 69 ) than it is presented on the species distribution map in the Atlas (cf. Verovnik et al. 2012: pp. 291 ). (III) -VL16/2: 5. 4.1995, Primorska, Sežana, Dol Leskovec, 310 m, 412167/62026; 13.4.1995, Primorska, Sežana, Dol Leskovec, 305 m, 412246/ 62030. (ii) -The presence of species in areas which in the Atlas are designated as "white spots": Banjška planota, western part of Kočevska region, Kolpa river valley. 
Boloria dia (Linnaeus
